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PURPOSE:To obtain an anti-inflammatory and antiallergic agent containing a polyacetylenic compound as an 
active ingredient. 

CONSTITUTIONThe objective substance is obtained by including a compound, e.g. 2-[(l E, 
7E)-1 ,7-nonadiene-3,5-diynyl]furan expressed by the formula (R is H, OH or acetoxyl) as an active ingredient, 
further suitably blending other normally used pharmaceutical ingredients with the active ingredient and 
preparing a pharmaceutical according to a conventional method. The above-mentioned substance can be 
prepared into the form of an oral agent such as tablet, capsule, granule, fine granule or powder or a parenteral 
agent such as injection or suppository. The dose for an adult per day expressed in terms of the weight of the 
compound expressed by the formula is 50mg to 5g in the case of oral administration and 0.1mg to 1g in the 
case of parenteral administration. The compound expressed by the formula is obtained by extracting a herb 
medicine Atractylodis Rhizoma with a solvent (e.g. hexane) and then subjecting the resultant extract to 
chromatography. 
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1- Title of the Invention : Anti- inflammatory and anti-allergic agents 

2- Claim 
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3. Derails of the Invention 



This invention is about the ar.c i-ir.f lammatory and anti-allergic agents with cclvatetyler.es 
as the effective ingredient. 

Previous technics and problems : Lately, with the environment a 1 problems arc charges ir en- 
vironments in Japan the number of patients suffering esthema, bronchitis and allergies 
has been increasing, pscing a big social problem. There is demand for the development of 
anti-allergic agents. At the same time there is also demand fcr the d eve come nt cf anti- 
inflammatory agents. 

Me--<n<: rp solve the problems : The in" enters ^.3^ Inrq effort? rr, lock frr compounds 
which are ant i-inf Immat ory and anti-allergic effective fcr the treatments cf allergies 
and found such effects in polyacetylenes contained in Atrac ty lodes lancea De Candolle, 
a medicinal plant, and the plants belonging to the same genus and thus reached this in- 
vention. The invention is therefore as follows: The anti-inf lavatory and anti-allergic 




The compound car. be obtained, for example, by the 
following method. 

The said medicinal plant is ex:-c:ed with ac least one of the relieving solvents, r.excne , 
diechyiether , petroleum ether, e t hy la c e t a t e , chloroform, acetone, method or ethancl. The 
solvent is removed from the resultant extracc and the residue is run through a column 
chromatography , rhfn Uy^r chroma t ography or H?LC with porous polymers like Diaiur. h T ?-20, 

and MCI 'tie! CHP20P, starch gel like Sephadex LH-20 , reverse phase silica gel, silica! 
gel, pelyamide cr cellulose, etc. as earlier and with at least one of the solvents select- 
ed from hexar.e, ber.rene, die chyle ther , petroleum ether, e thyiace tate , chloroform, acetone, 
tetrahydrof uran , ace tcnit rile , methanol, ethanol and water as the eluent once cr several 
tiT.es to get the said compound ( s ) . 

Next, examples will be given to illustrate the excellent anti-allergic and ant i-inf iamm- 
atory effects of the compound (si . 

Example I. : 

RiSLI cultured ceils were suspended in 50 mM phosphate buffer ( pH 7.4) containing 1 mM e- 
thyleneciamine tetraacetic acid (ZDTA) and ICS ethylene glycol tc 5x10" cells/ml. After 
ultrasonication it was centrif uged at 10 ,00CxG for 10 minutes, then at IGo.COOxG for 61 
minutes. The resultant supernate was used as the 5 -lip oxygenase sample. 

As substrate 13 uX arachidonic acid, enzyme samples, prepared as described above, arc cne 
acetone solution cf the compound diluted to different concentrations were cue ir.ee test 
tubes and the reaction was allowed to carry cut at 37 °C for 10 minutes. As the internal 
standard 10 ul of J.25M butyl- 3 , 5 -dim: robe no oat e was added and the extraction was cone 
with l.S ml cf hexar.e. Amount cf 5-noTI was determined by K?LC [column, TSK gel OTS-60 
TM(Toyo Soda Kabushiki Kaisha) ; mobile phase, recrahydrof uran?aceconitrile/ 1* acetic acid 
= 5/5/9; flovrate, ! ml/min.; detection by L'V (235 rax)]. Inhibition of 5-polycxygenas e 
vas calculated from che following formula: 

Inhibition (Z) <= — x 1 CO (Z) , where C = peak area cf 5-KETE when the sample dees 

not contain the compound in the example (correction made with internal standard); S - peak 
area of 5-KETE when the compound is added (corrected vith internal standard). 



Table. 1 shows the concentration of 502 inhibition (IC^q) and the inhibition of 5-lipo- 
xygenase cf the compound at 10 um\ 
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Example 2: 



Compound from Example 1 wai dissolved m olive oil to prepare a solution cf 2 r.c/ni. Tw; 
tenth ml of this solution was orally ci^Trrrd^rr^ii to Balb/c mice (re-ale, 7 weeks old). 
One hour after administration 0.05 ml of the saline solution containing one % of carra- 
genin which had been prepared for 1-24 hours was • in: ec ted to the tarsus of the mouse to 
induce the reaction. One, three and five hours after induction of the reaction swelling 
of the legs (the volume of the souse) waw measured and intensity of the reaction was de- 
termined by subtracting the volume of the mouse leg (the Y-oiun* -fe^ore the administrat- 
ion of carragenin) . Also, to the control group only 0.2 cf olive ctl was given and 
measurement was done. Results are shown in Table 2. 

Table 2 



After i hr After 3 hr A-f-e-e-r 3 hr 



Control 5.S6 ul 65.57 ul 8C.31 u] 

Compound from 

Example I 0 ul 23.31 ul uS.O ul 



Examole 3: 



Tvo-tenth ml of physiological saline containing 5x10 sheep red blood cells (SRBC) was 
injected into the caudal vein of the Balb c nice (female, 7 weeks old). Three days after 
the injection volume of the legs was measured. Four days after the immunization 25 ul cf 

Q 

the physiological saline containing 1x10 SRBC was injected hypcdermally to the feet pad 
cf the r.ouse for the induction of the reaction. At the time of the induction and 16 hour 
after the induction C.2 ml cf olive oil containing 10 mg/ml of the compound obtained fro 
Example 1 was given orally. Swelling cf the legs was determined 24 hours after the indue 
tion and intensity of the reaction was determined by subtracting the figure obtained be- 
fore the induction from that 24 hours after the induction. Results are shown in Table 3. 
Also, to the control group or.lv 0.2 ml of olive oil was plv^n orallv anH the sam* de-er- 



Table 3 



In tensity (ul) 


Control 


16. 1? 


Compound free. 




Examole 1 


1.36 



Example 4 : 

Two-cench ml of the physiological saline containing the washed SxiO 8 SR£C was injected 
to the caudal vein of the 3aib/c nice (female, 7 weeks old) for immunize t ion . To chase 
nice were given orally 0.2 rr.l of che dive oil containing 10 eg/ml of the compound obta 
ed from Example 1 for three days (tctal of four times) starring frorr. the day of immur.iz 
tion. Fcur days after the immunica t ion the mice were sacrified by bleeding and soieen w 
removed. The spleen was was ground, passed through a 200 mesh sieve to get single ceils 
For the hemolysis plaque' forming ceil assay (?FC assay) the SRBC used was the same lot 
as that used in immunization . SS?r was si.i.sp^nH pH "in rh<? n^vsiological saline to AxiC 
ml. One-tenth mi cf the diluted ceil suspension and [SREC + complement (guinea pig seru 
(1:1)3 (0.25 ul) were mixed thoroughly, then 0.1 ml was poured into a Cunningham chamber 
and sealed with "paraffin/vaseline (I'l). After incubation at 3? °C for an hour number c 
the hemolysis plaque forming ceils was counted. Results are shown in Table 4. 



Table 4 
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Compound from 




Examole 1 


16C2 



N'ext, the acute toxicity test cf the compounds was dene with ICR male mice. No fataiitv 
-as observed under 1 gm/Kg oral administration. 

Sext, explanation will be given cn the dose of the compound and its formulation. 

The compound can be used as such or formulated with the conventional carrier(s) and giv 
to man or animals. The form can be anv , depending cn the situations. Tablets, capsules, 
granules, dispersion, powder, etc. for oral use, cr supporsitcry or injectable, or non- 
oral uses are possible. 
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For effective oral administration it depends on the age, body weight and the extent of 



c c 

Oral drugs can be prepared by formulating w iCh , for example, search, lactose, sucrose 
mannicol. carbosywechylc.llulos.. corn search or inorganic sal C(s ), ecc . ?cr chis pu ^ 
pose beside the said suitable excipienrs, binders, lubricants, surfactants, disir.te 6 ~e 
ing agent, coloring agent, fragrance, fluidity promoting agent and seasoning materials 
etc. car. be added. Examples will be giver, belc 



Low. 



Binders: Sr,^rh h 

, 6WlH agweer, gejLacm, hydroxypropyl search, rr.ethyicel^ 

lose, sodiuT. carboxyltnethylcellulose, hydroxypropylce llulose f crystalline cellulose, e 
cellulose, polyvinylpyrrolidone, rtacrcgol. 

Disintegraders: Search, hydroxyprcpyl search, sodium carboxyr.e thy lceiiulcse , calciur. c 
bcxv^echylcellulose, c arb oxy*e thy lc e 1 lu los e , less-subs t itu ted hydroxvprcpyl cellulose. 

Surfactants : Sodium laurylsulf ate , soybean lecithin, sucrose fatty acid esters, F oly 5 c 
bare 80. 

Lubricants : Talc, waxes, hydrogenated vecable oils, sucrose fatty acid esters, -agr.es;: 
stearate, calcium stearate, aluminum scearate, polyethylene glycol. 

Fluidity promoters: Light weight anhydrous silicic acid, dried alusinua hydroxide 
synthetic aiuir.inu silicate, rragnesiuit silicate. 

Also T the- compound can be formulated to a suspension, emulsion, syrup or eiixor. Ccl:~ 
agent, seasoning cr deodorant, etc. can be added. 

Fcr the drug to exert its effects as a non-oral agent the dese depends on the age, t:f- 
veigr.t ar.d the level of the disease of a patient, but usually for an adult 0.1 r- 
(as che compound) can be given for intravenous infection, hyped ersai or intramuscular 
jecticn. This non-oral drug is prepared by the ordinary procedures. As diluent usual!-.- 
steril injectable distilled water, physiological saline, aqueous glucose solution, in;, 
ion grade vegetable oil, sesame oil, peanut oil, polyethylene glycol, etc. can be usei 
Also, if necessary, stabilizing agent, emulsifying agent, antiseptic or antimicrobial a 
gent, etc. can be added . 

Fcr the stability of this non-oral drug it can be filled into a vial, frozen and water 
removed by Che ordinary lyophilization and just before use it can be restored to solu- 
tion. Also, if necessary, isotonic agent, stabilizer, antiseptic, cr anesthetics, etc. 
can be added. 
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4. 



Other non-oral drugs can be oincmenc and liquids for copical applications, end suppository 
for rectal applications, etc. These cm be prepared by the ordinary procedures. 

Next, examples will be shown tc prepare the compounds. 

F rumple I : 

Two Kg of pulverized Atractylodes lar.cea was extracted with 42 1 of hexane. The solvent 
was removed fror. the extract which gave 75 gn: of che extract. This hexane extract was run 
through a silica gel crluc.n chrona t eg raphy with hexane /die thy 1 ether (10 ; 0, 7 '3 end Z : \ o 
as che eluant m that ::der tc get fractions A, B and C. 



Recrystallizaticn was repeated of the fraction A with methanol which gave 1.9 of light 
yellow needles. As this light yellow needles agreed with the physico-chemical properties 
of a cractylcdir/ described in Yakugaku Zasshi 80: 1564 (1960) by Itiro Ycsicka, Shir.tarc 
Takahashi, Hiroshi Hikinc and Yasuko Sasaki; Chen. Phara. Bull 8: 949 (i960) by Icirc 
Yosioka, Hiroshi Hikinc and -Yasuko Sasaki; Ibid. 8: 952 (1960); Ibid. 8: 957 (1960) and 
Yakugaku Zasshi 96: 1322 (1976) by Yoichi Mishikawa, Ichiro Yasuda, Yohya Watanabe and 
Takako Seto, it was concluded that it was 2-[ (IE, 7E)-1 , 7-ncnad iene-3 ,5-dienyi; fur in where 
R in the formula was a hydrogen stem. 



Hxample 2 : 

Fraction 5 from Examp If. 1 was run. through a silica gel chromatography a no the 
e luted fror. 700 nil tc 1,100 nl chloroform was run again through the silica gel column 
chromatography in che order of hexane ' chloroform=10/0 , 6/4 and 0/10. The fraction elute: 
by hexane / chic ro f ortr.= 6 / 4 was recrys talliz ed f r on; hexane-die chyle ther which gave 9- r.g c: 
light yellow needles. These light yellow needles agreed with the physico-chemical pro- 
perties of acetylatractylodinol described in Yakugaku Zasshi 96: 1322 by Nishikawa, Ichiro 
Yasuda, Yohya Vatanabe and Takako Seto so it was identified as 2-[ ( IE , 7£) -9-acecoxyl- \ , ~ - 
nonad iene-3 , 5-dieny 1 ] f uran , 



Example 3 : 



The fraction C obtained from Example 1 was run through a silica gel column chroir.a tog raphy 
and the fraction eluted with hexane /die thylether*55 /45 was recry tallized repeatedly with 
hexane-diethyle ther which gave 89 r.g cf light yellow needles. These light yellow needles 
? 7 r e r a - r « v, v c * n „ _ r p ~ * r , - r r r r 0 r *. 4 p c „ f a t r ^ ^ t v 1 o d 1 n ^ 1 d e s r r 1 v e d i n Y a Vu r a V-.: Zasshi 9 6 : 
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1322 (1976) by Yoichi Nishikava, Ichiro Yasuda, Yohya Vatanabe and Takako Seto so it was 
identified as (2E l 8E)-9-(2-furyl) -2 p 8-nondiene-4 ,6-dir.c-l-ol wherein R in the formula was 
a hydroxy I group. 

Next, examples will be given for the preparation of the drugs to explain the invention 
more in detail, but the invention is not limited to these examples. 

Drug preparation 1 : 

Formulation : Corn starch 44 gm, crystalline cellulose 40 gm , calcium carboxyme t hyl- 

cellulose 5 gn, light weight anhydrous silicic acid 0.5 gm, magnesium stearate 

0.5 gm and the compound obtained from Example 1 10 gm (Total, 100 gm) . 

The first six ingredients were mixed to homogeneity and using the tablet puncher it was 
compression-molded to make tablets of 200 mg/tablet. Each tablet contained 20 mg of the 
coupour.u free Example 1. Three-iu tablets are used per day by an adult in several occa- 
sions . 

Drug preparation 2 : 

Crystalline cellulose . 5 gm.; magnesium stearate 0.5 gm; calcium carbc- 

xymethyicellulcse 5 gm and the compound from from Example 2 10 gm (total, 

100 gm).. 

Crystalline cellulose, the compound and part of magnesium stearate were mixed to homogen- 
eity, compression-molded and then pulverized. Calcium carboxyme thy 1c e lluiose and the re- 
maining magnesium stearate were added, mixed thoroughly, compression-molded with a tablet 
puncher to make tablets of 200 mg each. This tablet contained 20 mg of the compound ob- 
tained from Example 2. An adult can take 3-10 tablets per days in several occasions. 

Drug preparation 3 : 

Crystalline cellulose — ■ 34.5 gm.; ICS e thanol solution of hycr oxypr cpy 1 cellulose - 

50 gm.; calcium carboxyme thylcellulose 5 gm; magnesium stearate 0.5 gm. 

and the compound obtained in Example 3 10 gm (total, 100 gm) . 

Crystalline cellulose, the e thane 1 solution of hydrcxyp ropy 1 cellulose and magnesium st- 
earate were blended thoroughly, kneaded bv the crdlr.arv procedure and maded into granules 
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with an excrusicn-pelle cizer . The granules were dried and pulverized. Calcium carboxymc ch 
cellulose and magnesium stearate were added and the mixture was compression-molded with a 
cable: puncher cc make cablets cf 200 mg each. Each cablet contained 20 xg cf the compcur. 
of Example 3. An adult cakes 2-iC cablets per day in several occasions. 

Drug preparation 4 : 

Corn starch SU gm; magnesium scearace 0.5 gm ; calcium carbcxyme thyle ellu lese 

5 ; light weight anhydrous silicic acid 0.5 gm, and the compound from Ex- 
ample 2 IC gm (total, 100 gm; . 

All the ingredients were mi-xed to homogeneity and after compression molding with a com- 
pression molder it was pulverized in a pulverizer, sieved to make granules. One gm of the 
granules concained 100 ng of the compound from Example 2. An adult can cake 0.6-2 gm a 
day in several occasions. 

Dr-ug preparation 5 : 



Cryscailine cellulose 55 gm, 1 CT C ethanol solution hycrcxypr opy 1 cellulose 

35 gm; and the compound from Example 1 10 gm (total, 100 gm) . 



These" three ingredients were 
sicn pellet icer, desiccation 
contained 10G mg cf the comp 
veral occasions. 



mixed thoroughly and kneaded 
and sieving, pellets were cb 
)und from Example 1 . An adult 



. After granulation in an exc re- 
tained. One gm e f t h e s e rellers 
can take 0.6^2 gm a cay in se- 



Drug preparation 6 : 

Corn starch 89. 5 gm; light weight anhydrous silicic acid 0.5 gm.; and Che com- 
pound from Example 3 10 gm. (cotal, 100 gm) . 

The three ingredients were mixed thoroughly and 200 mg was used to make each capsule in 
a No. 2 capsule. One gm of this capsule contained 20 mg of the compound from Example 3. 
An adult can take 3-10 capsules a day in several occasions. 



Drug preparation 7 : 



Injeccion grade distilled 

phcslipids 2 .5 gm; 

I gn ( total , 1 00 srs) - 



water 89.5 grr»; soybean 

glycerol 2 gm; and the 
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oil 5 gn; soybean phos- 

compound from Example 1 



?he compound was firs: dissolved in. soybean oil and soybean phospholipids. Irrecticn S rac4 
iiscilled wacer ar.d glycerol were chen added to prepare the injectable. 



